The present study was designed to assess the risk of hepatitis B virus (HBV) infection among hospital employees, who often contract the infection before the beginning of their employment, and to suggest a prevention strategy. The study population consisted of 2518 subjects working or studying at the two Hadassah University hospitals, on Mount Scopus and at Ein Kerem in Jerusalem. The total prevalence for anti-HBc positivity as an indicator for past or present HBV infection was 17-6%. Several variables, including country of birth, age, and duration of employment significantly affected the rate of anti-HBc positivity. The highest rates for antiHBc + were found in personnel of selected departments such as haemodialysis (31-8%), haematology/oncology (28-3%), and the blood bank (24-0%), after adjustment for country of birth, age, and sex. Specific occupations in the hospital were associated with an increased rate of anti-HBc positivity. Thus the highest rate of HBV infection (after adjustment for country of birth, age, and sex) was shown for housekeepers (32-4%) and departmental secretaries (23-6%), who take care of waste products containing blood, or who transfer vials containing blood to the hospital laboratories. By comparison, anti-HBc was positive in 17X2% of nurses, 15X6% of physicians, and only 7X8% of administrative clerks. Israel is a country of immigration, and anti-HBc rates were four times higher in employees born in countries where HBV is more endemic-for example, in north Africa and Mediterranean countries than in employees born in western Europe or
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the United States. However, rate ofanti-HBc + increased significantly with age as well as duration of employment in the hospital, irrespective of country of birth. These data indicate that although HBV infection often occurs in Israel before commencement of employment in the hospital, hospital employees are at significant risk for contracting HBV infection during their professional lifetime regardless of where they were born. Moreover, paramedical personnel such as housekeepers and departmental secretaries are in the highest risk group for contracting HBV. Finally, as a result of the high background of anti-HBc positivity in selected ethnic groups, mandatory screening for anti-HBc before employment in medical institutions in Israel is recommended for them, then active vaccination against HBV for employees at risk. Employees who immigrated from western Europe and the United States should be immunised without pre-vaccination screening for HBV.
Hepatitis B virus (HBV) has been considered an occupational hazard to hospital staff for over two decades. As early as 1951, Trumbull and Greiner' noticed the importance of the accidental transfer of "homologous serum jaundice" to employees who were exposed to infected blood. In the late 1960s, outbreaks of haemodialysis associated hepatitis were reported,2' and followed up by the Centre for Disease Control in the United States.5 The annual incidence of infection among haemodialysis personnel was found to be 100 times higher than the incidence reported for the general population. In Sweden in the early 1970s a national registry showed a five times higher incidence of clinical HBV infection among medical personnel as compared with the incidence in the general population.6 Later, a number of seroepidemiological studies among medical employees7'9 showed the risk of contracting HBV infection as a result of contact with blood among special subgroups (physicians, nurses, and laboratory technicians). The prevalence of HBV All serum samples were tested for anti-HBc, which was used as the primary marker to detect past or current HBV infection. Positive anti-HBc samples were also tested for anti-HBs and HBsAg. All assays were performed using radioimmunoassay or enzyme linked immunosorbent assay (ELISA) (Abbott, N Chicago, IL).
Prevalence rates of the hepatitis B markers by age, sex, country of birth, and occupation were calculated for the Mount Scopus hospital population in as much as it represented a defined total population of one hospital. Table 1 presents the distribution of the population, sex, and mean age for each occupation. Prevalence of anti-HBc by hospital departments was calculated for the pooled population of both Mount Scopus and Ein Kerem hospitals, for departments with similar prevalence rates.
The x2 test was used for the univariate analysis for comparing prevalence rates of subgroups. The indirect method of standardisation and its 95% confidence interval (95% CI) were used for comparing rates of small groups. Specific rates for sex, age, and origin among Mount Scopus employees were Positive anti-HBc was detected in only 10 of 713 students (1-4%). This anti-HBc+ population consisted of nine of 392 medical students (2 3%), one of 121 nursing school students (0 8%), and none of 200 dental students. Country of birth of employees was significantly associated with prevalence of anti-HBc (fig 2) . The highest rate of anti-HBc + (45 8%) was found among workers born in Morocco, and no evidence for HBV infection was found among workers born in north America or South Africa. For further analysis, the various places of birth were reduced to two main groups, and data were applied to a logistic regression model. Those groups with an anti-HBc + prevalence rate of > 20% (those born in Morocco, Romania, the former USSR, and the Arab population) were classified as coming from an endemic area, and the remainder were classified as non-endemic. The logistic regression model highlights the impact of birthplace on anti-HBc + rates (table 3) . Workers born in endemic areas had a 4-4-fold higher rate of positive anti-HBc than those born in non-endemic areas, controlling for age and sex. Independently, male sex or age .40 years showed twofold higher risk for HBV infection after controlling for the other variables. The possible interaction between origin and sex was tested by the logistic model and found to be non-significant. The possible interaction between sex and occupation could not be tested using the logistic model due to sex related traditional selection of occupation.
In assessing the rate of HBV infection in selected occupations, housekeepers were found to have the highest anti-HBc + rate, after adjustment was made for age, sex, and place of birth (table 4). The impact of occupational exposure to HBV on housekeepers is evident through comparison of anti-HBc origin specific prevalences. Prevalence of anti-HBc in housekeepers born in endemic areas was 48% compared with 47% for those born in non-endemic areas (about half of the housekeepers were born in areas endemic for HBV, and both groups had a similar age distribution). Interestingly, department secretaries ranked second among the high risk groups whereas administration clerks ranked lowest.
To assess the impact ofthe workplace environment on the risk for HBV infection, data were gathered in selected departments of both hospitals and pooled in some cases. Table 5 describes the crude and adjusted prevalences of anti-HBc +, in selected departments ranked by prevalence. working in clinical biochemistry and in the blood bank had anti-HBc prevalences of 32%, 28%, 27%, and 24% respectively after such adjustments. By contrast, the lowest prevalence of anti-HBc was found among the administrative personnel, where only 8% were anti-HBc+. One finding, concerning two risk groups among hospital employees who until this time had not been given proper attention was unexpected: housekeepers and departmental secretaries had exceptionally high prevalence of antiHBc (32% and 24% respectively). In fact, housekeepers are often injured by non-protected needles and discarded medical instruments negligently thrown into the waste, and departmental secretaries in both hospitals handle test tubes containing blood without using protective gloves. These two groups of employees had the highest prevalence for anti-HBc after adjustment for ethnic background, age, and sex, and they are, unfortunately, also less aware ofthe risk of contracting HBV in the hospital environment.
Finally, the present study has clearly shown that HBV infection is a serious hazard to hospital employees in Israel. It is therefore mandatory to protect this population: (1) by offering them an active immunisation programme against HBV, which has in fact been implemented before the submission of this study for publication. It is advised that all new candidates for employment in Israeli hospitals, who were born in countries endemic for HBV (such as north Africa, the Middle East, the former USSR, and Romania), should be screened for anti-HBc before immunisation, as 20-50% may be exempt from vaccination due to previous infection with HBV. 
